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(54) MMnJlAHTAT fl/l^ SAMEHbl KOCTHOPl TKAHU 

(57) PecJjepaT: 

l/l3o6peTeHMe othocmtca k o6nacTi4 
MeflML^MHbJ M KacaeTCfl MMnjiaHTara. 
npeAHasHaMeHHoro atia saweHbi kocthoR TKaHn. 
I4ejib - noBbiLijeHne npoHHocru m 
6nocoBMecTHMOCTM. MMrtnaHTaT ahji saMeHu 

KOCTHOf^ TKaHM BbinOJlHGH B BMfle LUTMCjDTa C 

HaHeceHHbiM Ha Hero noKpbiTneM, npn 3tom 



noKpbiTue BbinojiHeHO rpexcnof^HbiM, npuMOM 
nepBbiP^ cnot^ coAep^KUT CMOcreKno Ha ocHOse 
ct)oc4)aTa Kanbi^nfl c AoGaBneHneM okmcm 
MeTan/ios, BTopoi^ cnoi^ - CMecb ct)occl)aTa 
KanbUMfl M ruApoKCMnanaTMTa, a 
npoMe>KyTOMHbiC^ cnoi^ coAepjKnr c|X)CC^aT 
KanbL^vi^i. 
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(54) IMPLANT FOR REPLACEMENT OF BONE TISSUE 

(57) Abstract: 

FIELD: nnedldne. SUBSTANCE: implant for 
replacement of bone tissue is made In form 
of pin provided with three-layer coating. 
The first layer contains biological glass 
based on calcium phosphate with addition of 



metal oxide. The second layer includes 
calcium phosphate and hydroxylapatite and 
the intermediate layer contains calcium 
phosphate. EFFECT: increased strength and 
biological compatibility. 
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l/l3o6peTeHMe othocmtcw k o6jiacTM 
MeflMi^MHW M Kacaercfl coaflaHnw MCKyccTseHHbix 
MarepnanoB atiw saivieHbi KocxHoii TKaHn. 

MaeecTHo HecKOJibKO BapnaHToa raKnx 
MMHTiaHTaTOB (IK-MMnjiaHTaTbi. IM-MMnnaHTaTbi, 
iiJTH<t)TOBbie MMn/iaHTaTbi). B KawecTBe 
Marepna/ia ncnonbayeTCfi TuiaH njin 

K06aJlbTOXpOMOBblP^ CHfiaB c THraHOM, 

nonynaeMbiM nyreM nnaaweHHoro HanbineHUH 
(Ti02). riepnoA 3a;KMBJieHM;i cocTaartfleT or 3 ro 
6 Mecyi4eB. xota naroTOBHTenb rapaHTMpyer 
B03M0>KH0CTb HeweADeHHoC^ HarpyaKM nocne 
BbinonHeHM^i stmx onepauMC^. OcHOBHbiMn 
HeflOCTaTKawM aroro MeroAa nanflioTCfl ero 
cnoKHOCTb n TpyAHOCTM, BoaHUKaioLi^Me npn ero 
ocymecTsneHMM. 

Bonee npocTbiM, ho Menee HaAe>KHbiM 
ABJifleTCfl MBTOA UJipayMaHa, b cooTBercTBUM c 
KOTOpbiM nonbiC^ nep4)opMpoBaHHbit^ L4MnMHflp 
Bwcrynaer na flecHbi m bboahtca b KOCTb b 
peayjibTare abinoriHeHMfl TonbKO oahoCi 
onepai4MM. MaTepnanoM flsnneTCfl 

K06a/lbTOXpOMOBblM COfiaB C nOKpblTHeM M3 

TiO 2, nonynaeMbiM c noMou^bto nnaaMeHHoro 
HanbiJieHMfl. 3tm i^n/iUHApbi 6bmM na^bJiTbi c 
pbiHKa c6biTa B 1986 roAy na-aa mx 
HeHaAe>KHOCTM. 

B HacTOflu^ee speiviyi npHMeHflercfl rpernPi 
Tun MMnjiaHTaTa, KOTOpbiM jiBJiyjercfl 
nonnKpMCTannnHecKMM AI2O3 - KepaMUHecKuPi 
MMnnaHTar 0pi/ia/iMT, nowiemaeMbit^ cpaay >Ke 
nocne yAaneHun 3y6a a pacLUkipeHHyK) 
KopneeyK) nonocTb. 3tot nivinnaHTaT nMeer 
cy>KaK)i4yiocji k KOHuy 4)opMy c OTMerjinBO 
paanMHHbiMM ycrynaMH. Ha-aa xpynKocru 

KepaMMKM 3TM HMn/iaHTaTbl MO)KHO 

McnojibaoBaTb TOJibKo B KaqecTBe onopbi Anyi 
oAHoro 3y6a. ncnbiTbiBaicinero HeConbuaoe 
AasneHne npuKyca, KaK aro Mweer wecro b 
cnyMae nepeAHHx ay6oB. 

5RnoHCKMi^ AI-KpMCTannnMecKMC^-canct)MpoBbiPi 
MMnnaHTar BuoKepaM OTHOCurcfl k cepnn 
MMPJiaHTaTOB KMonepaHa, KOTopbie MeHbLue 
HMn/iaHTaroB Opua/inT. 3tm nivinJiaHTaTbi 
o6naAaK)T BbicxJKi/iMM xapaKTepucTHKaMM 

yAe/lbHOM npOHHOOTM. HO MMetOT HW3KyK) 

nnacTUHHOCTb. KpoMe Toro, OT>Knr aroro 
Marepnana Tpe6yeT 6ojibUJof* octopo>khoctm 
M3-3a ero xpynKOCTM. rionyMeHHbie peay/ibTarbi 
KnuHMMecKMX MocneAOBaHMCi He cooTBercTByjoT 
AaHHbiM, npeACTaBJieHHbiM ktaroTOBHTeneivi. 
CoeAHHenne nMnjiaHTara BuoKepaw c KOCTbto, 
no-BMAMMOMy, flBJifleicfl 
HeyAOBJieTBopMTenbHbiM. flpuMUHa aroro, 
BepoflTHo. aaKHioMaeTCfl b nhepTHoCl npupoA©, 

HM3KOM nOBepXHOCTHOM TpSHUM H MaJlOpI 

nnou^aAn nosepxHOCTH. 

flaxe AnmejibHbiR nepnoA 3a>KHBneHvifi, 

nO-BHAMMOWy. ^BH^BTC^ HeAOCTaTOHHbIM AHJI 

AOCTM>KeHvifi npoMHoro ci4enneHMfl. 

MuHMManbHbie paawepbi kocth, 

Heo6xoAMMbie flnfl npHMeneHUfl Go/ibiuMx m 
npocTbix Kpene)KHbix MexaHMSMOB, cocraansitoT 
B rnySnHy 10 mm h b LUMpuHy 5,5 mm. nocne 
yAanennyi 3y6a anbBeonjipnuC^ OTpocTOK 
coKpaij^aeTcn HacrojibKo, mto nniub oHenb peAKO 
ocTaercfl npMroAHbiM ahji ycTanoBKn raKnx 
HMnnaHTaroB. 

TuraHOBbie m KopyHAOBbie (AI2O3) 
MMnnaHiaTbi yiBnfltoTcyi cjihiukom 6onbUJHMM, 
TaK KaK TOHKan KOHcrpyKunji b npornBHOM 
cnynae He CMo>KeT BbiAepKaib Heo6xoAHMbix 
MexaHMMecKMX Hanpyi>KeHnCl. KpoMe Toro, 
MsroTOBJieHMe TuraHa yisnyieTCfl TpyAHbiM 
npoL^eccoM. C ApyroC^ cTopoHbi, ManeHbKne 
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MMnnaHTaTbi wanflKDTCfl cno)KHbiMH m 
AoporocTo$m|MMM, a caMbte MsneHbKne - 
HeMerannviMecKne HMnnaHTarbi flsjiflioTCJi 
xpynKiiMM. 

Tunbi McnojibayeMbtx MarepnanoB mo>kho 
KnaccM4)iiuiipoBaTb cneAytou^MM o6pa30M: 

1. Meran/ibi, KOTopbie He HBTflioTCfl 
6ktocoBMecTMMbtMH; Ko6anbTOxpoMOBbie 
cnnaBbi, Hep>KaBeK3Li^kie cranbi, HMKeneBbie 
onnaBbi. 6/iaropoAHbie Mera/i/ibi IV Knacca 
(MHAyMeA. ronnaHAuR). 

2. MnepTHbie MarepManbi, Koropbie He 
B3aMM0Aei^CTayK)T c TKannMii, ho Koropue 
o6ecneMMBaK)T lecHoe conpuKOCHOBeHMe c 
KOCTbio: KOpyHAOBSfl KepaMMKa, Tanran m imaH, 
nx cnnaBbi (liU 4A16). yrnepoA b paannMHWx 
4)opMax, Te4)noH. 

3. BMoaKTMBHNe Marepnanbi, KOTopbie 

aKTMBHO M 6blCTpO npHCOeAI^HyiJOTCP K KOCTM, TO 
eCTb OHM nBJinK)TC$1 nOBepXHOCTHO-aKTMBHblMM M 
BbiablBatOT pOCT KOCTH. 

ruAPOKCunanaraT, CaP-creKno m 
CaP-CTeKnoKepaMMKa, 6nocTeKno. 

TpMKanbi4Me*cJ)occtiaT, to ecTb TCP 
(paccacbisaeTCfl, to ecTb pacTBOpfleTCfl b 

TKaHM). 

B HacTOflLi^ee BpeM» cyLi^ecTByioT 
MMnnaHTaTbi c MeTannMnecKUM ujtmcPtom, 
nosBonfltomuM AOCTMMb AOCTaTOMHO ManeHbKoro 
pa3Mepa m BbicoKot^ npoHHOCTM. 3tot mxw^i 
MMeeT noKpbiTMe m3 ©MOCTeKna (CaP-CTeKno), 
KOTopoe He paocacbiBaeTCfl 6naroAapH 
coAep>KaHMK> b hom okmcm MeTanna. KpoMe Toro, 
OH BKnrcwaeT Hapy>KHbif^ cnoi^, KOTOpbtC^ mokbt 
paccacbiBaTbcn b koctm MnM 6MOMacc6, 6yAyMM 
MaroTosneNHbiM M3 CaP-creKna. 

Kpennenne ayCHbix MMnnanTaTOB 6bino 
snaMMTenbHO ynyniueHO b peaynbTaTe 
McnonbaosaHMfl ruApoKcunanaTMTa (HA). B 
OOOTSeTCTBMM c M3o6peTeHMeM 

TMApoKcunanaTMT ncnonbayeTCfl b 
paccacbiBaeMOM Hapy>KH0M cnoe 

(paccacbtaaeMoe CaP-CTeicno + 

TMApoKCMnanaTUT). a TaK>Ke npeAnoHTMTenbHo b 
HepaccacbiBaeMOM BHyTpenneM cnoe 
(HepaccacbiBaeMoe CaP-cTeKno + 

rMApoKCMnanaTMT). Kpowe Toro, coeAMHenne 
3TMX AByx cnoea anaHMTejibHo ycMnMsaeTcn 
npoMe>KyTOHHbiM cnoeM, KOTopbiC^ oGpaaoaaH Ma 
CaP-CTeKna c perynnpyewoC^ CTeneHbto 
peaop^uMM n KOTopbit^ npeAno<HTMTenbHo 
coAep)KMT TMApoKCunanaTHT. 

B HacTHOCTM, nepBwf^ HepaccacbiBaeMbiiH 
cnoM coA©p>KMT OT 10 AO 100 Mac.% CaP-creKna 
M OT 0 AO 90 Mac.% rviApOKCunanaTMTa; 
MeAneHHo paccacbisaeMbiC^ npOMe>KyTOHHbii^ 
cnoM coAspjKMT OT 10 AO 100 Mac.% CaP-creKna 
M OT 0 AO 90 Mac. % rMApoKCMTianaTMTa; a 
BTopoC^ paccacbiaaeMbif^ cnof^ coAep>KMT ot 10 
AO 99 Mac.% CaP-creKna n or 1 ao 90 Mac.% 
TMApoKCMnanarMTa. 

riepBbiW cnoM MO)KHO cAenarb 
HepaccacbiBaeMbiM b peaynbrare Ao6aBneHM;i b 
Hero OKMCM i/inM oKMcet^ Mera/inoB. 
ripMeMneMbiMM okmcrmm MerartnoB nan^tioTCfl 
OKMCM TMrana, anioMMHMn m l^mpkohm^i. DepabiC^ 
cnoR MO)KHo CAenarb HepaccacbiBaewbiM b 
peaynbrare MaMeneHMfl OTHOiueHMf^ CaP, 
SiO 2 M/MnM Na20 a CaP-creKne. 

HMnnaHTar no Mao6pereHMK) BKnioHaer: 

TBepAblC* nOBepXHOCTHO OKMCneHHblCI 

MerannMMecKMtt lutmc{)t (Meran/i-KepaMM*HecKMe 
cnnaBbi) c K03c|}c|:)Mi4MeHTOM rennosoro 
pacLUMpeHMyi. paBHbiM 10-15 x 10 K, Ha 
KoropbiCl HanocMTCfl noKpbiTMe na npo^Horo. 
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nnoTHoro n rnaAKoro HepaccacbteaeMoro 
6poH3MpyK)inero GnocTeKna, CMecw CaP-cieKna 
M rMApoKCi/t/ianaTMTHoC^ KepawnKM, nMeJOU^ee 
MeHbiunC^ K03c})cf)nnneHT TennoBoro 

pacLunpeHMfl, paBHbiC^ 9-14 x 10 K, noeepx 

KOTOporO HaHOCMTC51 nOKpblTHe M3 CMeCM 

CaP-CTeKna m ruflpoKCvmanarnTa 3, KOTopoe 
cneKaercfl c o6pa30BaHMeM nnoTHoro nnn 
nopucToro no^rn HepaccacbiBaeMoro cnofl, Ha 
KOTopbift HaHeceHO noKpbiTue m CMecM MsrKoro 
CaP-creKna m mApoKcunanaTura, o6pa3yK)i4ee 

HOTBepTblR CnoC^, KOTOpWC^ ABJiyieTCfl 

paccacbiBaeMbiM, orpaHMMMBaer 
BsanMOfleC^cTBue c KocTbro. cTHMyni/ipyeT pocr 
KocTM M HenocpGACTBeHHO cnocoGcTByeT 
odpasoBaHMK) MexaHMHecKoro coeflUHeHnw 
KocTn c MMn/iaHTaTOM, He Bbisbieaji 

Hpe3MepHOrO A^BJieHM^I HB KOCTb. 

ripM Heo6xoAMMOCTM Hapy>KHbitl cnofH raioKe 
MO>KeT 6biTb maaypoBaH. TaKUM oSpaaoM, 
pemeHi/ieM npo6jieMbi flBJiflercfl cjioMcraji 
CTpyKTypa, b Koropow Hapy>KHbiM onow 
paccacbiBaercfl, a BHyrpeHHUM cnoPi, 
npujierajoii^nt^ k Meranjiy, hgt. flosToiviy 
pe3op6uMn He MO>KeT AOCTHsb MeTan/inHecKOM 
noBepXHOCTn, raK KaK cnod cx)Aep>Knr 
MHm6MTopbi peaopei^MM (nanpuwep, okhcm 
MeranjiOB). Me)KAy BTOpbiM m HOTBepTbtM 
cjioyiMti HaxoAMTCfl nojiypaccacbiBaeMbiCi 
npoMeJKyroMHbiW cnoC^. cooTBeicTByioL^nPi 
onucaHMK) M3o6peTeHHfl. Bo see cnon. 
M3roTOBneHHbie m3 CaP-creKna, AoSasnfiJOT 
rMApoKCMJianaTMT. CoeAnneHMe cnoes (n 
ruAPOKcujianaTMTa) c MerannoM m APyr c ApyroM 
flsnjieTCfl npoMHbiM m cTaCunbHbiM 6naroAapji 
creKny. B MacTHOCTH, Heo6xoAHMO OTMernTb, 
MTO rvrAPOKcurtanaTMT raioKe npucxieAHHSReTCfl k 
Merajiny. OAHara b 6onbLUMHCTBe cnyHaeB 

MOKHO AOCTMHb yAOBJieTBOpHTenbHblX 

ciaennbHbix peayjibTaroB 6e3 Ao6aBneHn;i 
ruApoKCMJianaTUTa a cnoiH Ha noaepxHocTn 
MeiajiJia mjim npn oTcyrcTBUM Tpexbero cnofi, 
o6pa3yeMoro H3 cMecu CaP-creKna n 
ruApoKcunanarura . 

EcriM Her Heo^xoAHMOcrii b npoHHoPi 
crpyKrype, Merannn^HecKufl LurncJJT He 
Mcnonbsyercfl. 3ro. nanpuwep, bo3mo>kho b rex 
cnyna^x. KorAa nMnnanrar ncnonbsyercyi pp^ 
Hapau4MBaHMP koctm. 

CreneHb peaopOL^nn CMecu creKna m 
ruApOKCunanarura mokho perynnposarb nyreivi 
MSMeHeHun cocraea m BKniOHeHMfi AoCaBOK 
(HanpMMep, OKHceC^ MerannoB), raK >Ke KaK m 
creneHb peaopGuuM Mucroro CaP-creKna. Crviecb 
CaP-creKna m ruAPOKCunanarnTa no 
n3o6pereHMio ©bicrpo npvicoeAUHflercj! k 
ujrucijTaM (B reneHne 1-8 h). npn aroM raK>Ke 
Gbicrpo npoMcxoAMT MUHepannaaunfl 6naroAapyi 
HannHMio MMHepanoB b nMnnanrare. noAoGHoe 
ci^en/ieHne c KOcrbK) yiBJiRercfl npoMHbtM Aa>*<e b 
cna6bix KoctHbix cipyKrypax BcneACTBue 
CTMMynnpyKJLi^ero annAHUfl arux warepnanoB na 
peer KocrM. rioorowy aror myinnaHrar MOKer 
kiMerb MeHbLUkiPi pa3Mep no cpaBHeHHK? c 
HcnonbsoBaBLUMMCfl paHbiiie. KpoMe roro, npn 
Heo6xoAHMOcni Mera/innMecKnC^ ujrucfjr 
noAAep>KMBaeT npuKpenneHHyto k neiwy 
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KepaMUHecKyK) KOHcrpyKi^nto. nocpeAcreoM 
masypoBaHMW noBepxHocru mojkho 
npeAoraparviTb BoapacraHMe snkirejiM^i 
pbixnofi coeAMHUTejibHOM TKann Me)Kfly Kocrbto m 
MMnjiaHTaroM. 

B noBepxHOCTM Merajina Moryr 6biTb 
CAejiaHbi nonepsMHue KaHasKi/t, 4)opMa 
MMnnaHTara Mo;Ker 6biTb KOHUMecKof^, 
L^MnnHAP^iHecKoCl Mnn pe3b6oBoi^, ero pasMep 
TaK>Ke M0)KeT M3MeH«rbca: ronim/iHa, nanpHwep, 
2.5-70 MM, AnnHa. Hanprnwep, 7.0-700 mm, na 
nepMOA saneMUBaHkifl na aepXHioK) «-iacTb 
MMnnaHrara M0>KeT Cbirb naAer KepaMU'^ecKnW 
KOJinaMOK, MMnnaHTai MO^er 6biTb no/iHOCTbto 
saAenaH b Kocrb, noA HaAKOCTHHi^y, nM6o oro 

MOJKHO MaCTMHHO OCTaBMTb CHapy>KM ASCHbl. 

flpyrne npuMeneHUfl BHyrpuKocrHbtx 
MMn/iaHTaroB no Mao^pereHMio: 

noAHaAKOcrHMHHbiC^ MMn/iaHTar, noMeiAaeMbiR 
Me>KAy HaAKOcrHMuef^ m KocrbK), MOKer 
coAep)KaTb cnon: Merann, MneprHo 6MocreKno, 
cMecb ruAPOKcujianarMTa m CMocreKna, 
pacoaobiBaeMan CMScb rMApOKCu/ianarMra m 
6MocreKna. 

CnoM B cycraBHbix npOTe3ax aHa/iorviHHbi 
yKaaaHHbiM, KpoMe roro, nosepxHocru cycraBOB 
npeflcraanfltor MHepTHyio nnorHyio ocHosy m3 
creKnoKepaMMKM kiriM Meranna. 

BHyrpviKOCTHa$i rpaHyjii^poaaHHan BKnaAKa, 
BBOflMMafl B KocrHbie nonocrn. Cnoki HMetor 
yKaaaHHbit^ cocraB, B Ka^ecrae BKnaAKM 
Mcnojib3yK)r 6onbiune rpanyjibi c AnaMerpoM 
1-5 MM. npM oroM: 

a) cepA4eBMHa rpaHynbi j^annercn MeAnenno 
paccacbiBaeMofl, a noaepxHOcrb - Gbicrpo 
paccacbiBaeMof); 

6) Macrb rpanyn nan^iercfl 
HepaccacbiBaeMOt^, '^acrb - MeAnenno 
paccacbiBaeMoC) vi nacrb - 6bicrpo 
paccacbiBaeMofl; 

B) Hacrb rpanyn na/iflercfl weAneHHO 
paccacbEBaeMo^, a ocranbHan nacrb - nbi6o 
Sbicrpo paccacbiBaeMoCl, nnCo 

HepaccacbiBaeMot^ ; 

r) Hacrb rpanyn flsnflercH MeAnenno 
paccacbisaeMOM nnn 6bicTpo paccacbrBaeMOw. 

noAHaAKOCTHMMnan nnn nepMOAonranbnaji 
rpanyn upoBanHas BKnaAKa ananorkiHHa 
yKaaannoC^, no rpanynbi flsnfltorcn ManeHbKHMvi 
ki MeAnenno paccacbieaeMbiMH. Mx A^aivterp 
paBen 0.1-1 mm. m ohh ne nwerar cnoncroi^ 
crpyKrypbi. 

npeAnojKennbit^ HMnnanrar oSnaAaer 
BbicoKoW npoMHocrbK) M xopoiueC^ 

6MOCOBMeCTMMOCrbJO, 

<3>opMyna M3o6peTeHM5i: 

HMnJlAHTAT flJ15R SAMEHbl KOCTHOp^ 
TKAHM. BbinoJineHHbtC^ B BHAe liJTMcjDTa c 
nanecennbtM na nero noKpbirkieM, 
ornnnaioi^MClcfl rew. '^ro, c i^enbro noBbiujennfl 
npoMHOcru h enocoBMecrMMOcru, noKpbirMe 
Bbinonneno rpexcnoRnbiM, npn aroM nepBbiW 
cnoC^ coAepXMT CuocreKno na ocnoae ct)oc4)aTa 
KanbLinfl c AoCaBnenneM okmcm Merannos, 
Bropoi^ cnotl - CMecb ctjoccfjara Kanbunn n 
ruApoKCHJianarnra. b npoMe>KyroMnbiR cnoi^ 
coAep>Kkrr (t>oc<t)aT KanbUMP. 
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